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IXWXUHJRYHUQPHQWVZRUOGZLGHDUHVHHNLQJEHWWHUPHWKRGVWRDOORFDWHWUDQVSRUWDWLRQIXQGVWKDWPD[LPL]H
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 DOORFDWH VFDUFH UHVRXUFHV WR WUDQVSRUWDWLRQ
SULRULWLHVMXVWLI\WUDQVSRUWDWLRQIXQGLQJWRJRYHUQPHQWDGPLQLVWUDWRUVDQGKROGGHSDUWPHQWDOXQLWV
DFFRXQWDEOHIRUWKHLUSHUIRUPDQFH
7KH 86 )HGHUDO *RYHUQPHQW UHFRJQL]HV WKH SRWHQWLDO EHQHILW RI D SHUIRUPDQFHEDVHG WUDQVSRUWDWLRQ
V\VWHP7KLV KDV OHG WR D QXPEHU RI SURSRVDOV IURP YDULRXV VWDNHKROGHUV RQZKDW WKHPDMRUPHDVXUHV
VKRXOGEH7UDQVSRUWDWLRQ OREE\LQJJURXSV WKH863UHVLGHQW¶V RIILFH DQG WKH86&RQJUHVVKDYH DOO
SURSRVHGPHDVXUHVKRZHYHUIURPRXUUHYLHZRIWKHOLWHUDWXUHDQG'27ZHEVLWHVQRQHKDYHJDUQHUHGWKH
VXSSRUW QHFHVVDU\ WR EHFRPH D QDWLRQZLGH VWDQGDUG  7KLV UHVHDUFK UHYLHZHG WKH OLWHUDWXUH DQG XVHG D
H[SHUWSDQHOWRV\QWKHVL]HDVHWRISHUIRUPDQFHPHDVXUHWKDWPHHWWKHQHHGVRIWKH5KRGH,VODQG'27DQG
VKRXOGEHDGDSWDEOHWRRWKHUVWDWHVDQGQDWLRQVVLQFHWKH\DUHEURDGEDVHG
7KH UHVHDUFK LQ RUJDQL]DWLRQDO SHUIRUPDQFH LV PL[HG RQ KRZ PDQ\ PHDVXUHV DUH DSSURSULDWH WR
HIIHFWLYHO\ PDQDJH DQ RUJDQL]DWLRQ EXW QRQH DGYRFDWH WKH ODUJH QXPEHU WKDW DSSHDU LQ WKH YDULRXV
IUDPHZRUNV 2QH ZLGHO\DFFHSWHG DSSURDFK WKH %DODQFHG 6FRUHFDUG .DSODQ DQG 1RUWRQ 
UHFRPPHQGV IRXU SHUIRUPDQFH PHDVXUHV IRU DQ RUJDQL]DWLRQ 7KH\ DUH D ILQDQFLDO SHUIRUPDQFH E
FXVWRPHUUHODWHGPHDVXUHVFLQWHUQDOEXVLQHVVSURFHVVPHDVXUHVDQGGOHDUQLQJDQGJURZWKPHDVXUHV
:KLOH D JHQHUDOO\DFFHSWHG QXPEHU RI PHDVXUHV IRU '27 RUJDQL]DWLRQDO SHUIRUPDQFH KDYH QRW EHHQ
GHYHORSHGLW LVFOHDUWKDWDVWKHQXPEHULQFUHDVHVWKHXVHIXOQHVVGHFUHDVHVERWKEHFDXVHRILQIRUPDWLRQ
RYHUORDGDQGFODULW\RIIRFXV$UDQJHRIIRXUWRVL[RUJDQL]DWLRQDOPHDVXUHVLVFRPPRQO\VXJJHVWHGLQ
WKH OLWHUDWXUH DOWKRXJK QRW VSHFLILFDOO\ IRU '27V 7KH SXUSRVH RI WKLV VWXG\ LV WR UHYLHZ WKH YDULRXV
IUDPHZRUNVRQSURSRVHGRUJDQL]DWLRQDOSHUIRUPDQFHPHDVXUHPHQWV\VWHPVIRUWUDQVSRUWDWLRQDQGVXJJHVW
DVWDQGDUGL]HGIUDPHZRUNWKDWHQFRPSDVVHVWKHYDULRXVVWDNHKROGHUVZKLOHVLPSOLI\LQJWKHPDQ\IDFWRUV
FXUUHQWO\ VXJJHVWHG LQ WKH OLWHUDWXUH DQG SUDFWLFH:KLOH WKLV VWXG\ LV FRQGXFWHG LQ WKH FRQWH[W RI WKH
8QLWHG 6WDWHV WKH SURSRVHG SHUIRUPDQFH PHDVXUHV FRXOG EH DGDSWHG WR RWKHU GHYHORSHG FRXQWULHV
1DWLRQDO SULRULWLHV YDU\ KRZHYHU WKH IUDPHZRUN WKDW LV GHYHORSHG LV ULFK HQRXJK WR HQFRPSDVV WKRVH
GLIIHUHQFHV
/LWHUDWXUH5HYLHZ
7KH H[WDQW OLWHUDWXUHRQSHUIRUPDQFHPHDVXUHPHQW V\VWHPV IRU'27V LV IRFXVHG DOPRVW H[FOXVLYHO\RQ
HQJLQHHULQJEDVHG PHWULFV VXFK DV PDWHULDO HYDOXDWLRQ FRQWUDFW PDQDJHPHQW QXPEHU RI PLOHV SDYHG
QXPEHU RI EULGJHV LQ JRRG FRQGLWLRQ VXVWDLQDELOLW\ HWF« 6HH 75,6 .H\ZRUG 7UDQVSRUWDWLRQ
3HUIRUPDQFH7KHUHLVDSDXFLW\RIOLWHUDWXUHRQRUJDQL]DWLRQDOPHDVXUHVWKDWDFKLHYHVWUDWHJLFREMHFWLYHV




FRQWUDFWRUVPD\EHRQSURMHFWV WKDWGRQ¶W DFKLHYH WKHJRDOVRI WKHRUJDQL]DWLRQ 7KLV VWXG\ IRFXVHVRQ
OLWHUDWXUHWKDWDGGUHVVHVRUJDQL]DWLRQDOWUDQVSRUWDWLRQSHUIRUPDQFHEDVHGRQWKHUHFRPPHQGDWLRQVRIWKH
)HGHUDO DQG 6WDWH '27V DQG RWKHU VWDNHKROGHUV +RZHYHU RQFH WKHVH PHDVXUHV DUH DJUHHG XSRQ WKH
SHUIRUPDQFHPDQDJHPHQW V\VWHP VKRXOG EH GHVLJQHG WR EH DEOH WR GULOO GRZQ DQG DQVZHU WKHVHPRUH
GHWDLOHGTXHVWLRQVDERXWHIIHFWLYHQHVVDQGHIILFLHQF\
7KH PRVW SURPLQHQW SHUIRUPDQFH IUDPHZRUNV DUH IURP WKH 86 )HGHUDO  +LJKZD\ $GPLQLVWUDWLRQ
)+:< 7KH %L3DULVLDQ 3DQHO RQ 7UDQVSRUWDWLRQ %337  $VVRFLDWLRQ RI 6WDWH +LJKZD\ DQG
7UDQVSRUWDWLRQ2IILFLDOV$$6+7286'HSWRI7UDQVSRUWDWLRQ86'27DQGLQGLYLGXDODQGEXVLQHVV
VWDNHKROGHUVZLOOEHH[DPLQHGLQWKLVVWXG\7KLVSDSHUV\QWKHVL]HVWKHVHWRSOHYHOPHDVXUHVLQWRDVLQJOH
IUDPHZRUN $'27ZKHQGHVLJQLQJ LWVSHUIRUPDQFHPHDVXUHPHQWV\VWHPVKRXOGEXLOGD URDGPDSWKDW
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DOORZVHDFKRIWKHRYHUDOOPHWULFVWREHGLVDJJUHJDWHGLQDZD\WKDWFDQSURYLGHPHDQLQJIXOLQIRUPDWLRQ
IRUPDQDJHUVDQGRWKHUVWDNHKROGHUV7KLVSDSHUKRZHYHUDGGUHVVHVWKHGHYHORSPHQWRIDWRSOHYHOVHWRI
PHDVXUHV DQG QRW WKH PDQ\ XQLTXH PHDVXUHV IRU HYDOXDWLQJ SHUIRUPDQFH DW WKH PLFUR RSHUDWLQJ
GHSDUWPHQWOHYHO
7KH 86 )HGHUDO +LJKZD\ $GPLQLVWUDWLRQ )+:< KWWSZZZIKZDGRWJRYSROLF\ SURSRVHV WKH





















































































































3HUIRUPDQFH0HDVXUHV 'HILQLWLRQ    6RXUFH
6DIHW\	6HFXULW\ $FFHVVWRVHUYLFHVWKDWPLQLPL]H  6RQJHUDQG)LW]JHUDOG
   LPSDFWRIDFFLGHQWVDQGLQMXULHV  4XPLE\DQG'RZQLQJ
FULPHHWF
+HDOWKFDUH$FFHVV (DVHRI$FFHVVWUDYHOWLPH  %ODNHO\'\HU	%RUGHUV
   DQGYDULDQFH	HPHUJHQFLHV
(GXFDWLRQ$FFHVV (DVHRIDFFHVVWUDYHOWLPH  %DUQHV
   DQGYDULDQFH
:RUN$FFHVV  (DVHRIDFFHVVWUDYHOWLPH  7KDNXULDK6ULUDM	6RRW
DQGYDULDQFH
5HFUHDWLRQ$FFHVV $FFHVVWUDYHOWLPHDQG   +RFKPDLU
   YDULDQFH
&RPPHUFH$FFHVV $FFHVVWRVWRUHVEDQNLQJ   %DUQHV
&RPPXQLW\$FFHVV $FFHVVWRVRFLDOHYHQWVIDPLO\  6SULJOH	1RZDFHN
   ZRUVKLS
+RPH	%XVLQHVV 0DLQWHQDQFH	5HSDLU6HUYLFHV  -DUD'LD]
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*RYHUQPHQW-XVWLFH $FFHVVWR&RXUWV6RF6HFXULW\  6XJJHVWHGLQ-DUD'LD]
   3DVVSRUWVHWF
$HVWKHWLFV	&OHDQOLQHVV $UWLVWLF&OHDQOLQHVV(QYLURQPHQW  6LSHV









6WDWH'27  LV ³H[SHUW SDQHO´RU ³QRPLQDO JURXS´ WHFKQLTXH -RQHV DQG+XQWHU 7KLVPHWKRG LV
XVHGLQGHFLVLRQPDNLQJZKHQWKHYDULDEOHVDUHLQVXIILFLHQWO\TXDQWLWDWLYHRURWKHUZLVHLQDSSURSULDWHIRU
VWDWLVWLFDO WHFKQLTXHV 7KLV PHWKRG KDV EHHQ XVHG LQ FRPSOH[ PHGLFDO UHVHDUFK IRU GHFDGHV DQG ZDV
FKRVHQIRUWKLVVWXG\EHFDXVHPDQ\RIWKHIDFWRUVRIWKHSURSRVHGRUJDQL]DWLRQDOSHUIRUPDQFHPHDVXUHV
DUHFRQFHSWXDODQGJHQHUDOO\DFFHSWHGUREXVWPHWULFVIRUPHDVXULQJDOOIDFWRUVGRQRWH[LVW





$Q H[SHUW SDQHO RI WZHQW\PHPEHUV UHSUHVHQWLQJ86'275KRGH ,VODQG'HSDUWPHQW RI7UDQVSRUWDWLRQ
5,'27 )+:<$$6+72 WKH%L3DUWLVDQ3DQHO RQ7UDQVSRUWDWLRQ %337 DFDGHPLD DQG LQGXVWU\
H[SHUWVZHUH FKRVHQ WR HYDOXDWH WKH ILYH SURSRVHGPRGHOV DQG GHYHORS D IUDPHZRUN IRU5KRGH ,VODQG
'HSW RI 7UDQVSRUWDWLRQ WR XVH LQ LWV SHUIRUPDQFH PHDVXUHPHQW V\VWHP 7KH SDQHO FRQGXFWHG ILYH
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,1)5$6758&785( 6\VWHP 1DWLRQDO 3UHVHUYDWLRQ *OREDO ,Q2XW
35(6(59$7,21 3UHVHUYDWLRQ &RQQHFWLYLW\  &RQQHFWLYLW\ $FFHVV
(19,5210(17 (QYLURQ (QHUJ\6HFXULW\ (QYLURQPHQW (QYLURQ$HVWKHWLFV
 6XVWDLQDELOLW\ (QYLURQ3URWHFW  6WHZDUGVKLS&OHDQOLQHVV
6<67(06 121( 121( 6\VWHPV 2UJDQL]DWLRQDO121(
23(5$7,21   2SHUDWLRQ ([FHOOHQFH

7KH YDULDEOHV QRW LQFOXGHG LQ WKH 5,'27 IUDPHZRUN DUH WKH 86'27 ³6HFXULW\ 3UHSDUHGQHVV DQG
5HVSRQVH´  WKH ³/LYHDELOLW\´ DQG ³(FRQRPLF 9LWDOLW\´ PHDVXUH IURP )+:< WKH (FRQRPLF *URZWK













PHDVXUHV LI D '27 SURYLGHV D  VDIH  QRQFRQJHVWHG  HQYLURQPHQWDOO\ VRXQG   ZHOO
HIILFLHQWO\DQGHIIHFWLYHO\RSHUDWHGWUDQVSRUWDWLRQV\VWHPWKDWLVNHHSLQJRRGRSHUDWLQJFRQGLWLRQ




LQ WDLORULQJ LWV LQGLYLGXDO VHW RI PHWULFV  6HH IRU H[DPSOH WKH :DVKLQJWRQ 6WDWH '27 ZHE VLWH
KWWSZZZZVGRWZDJRY$FFRXQWDELOLW\3XEOLFDWLRQV/LEUDU\KWP  DQG WKH $66+72 6WDQGLQJ







'XH WR WKH SRRU HFRQRP\ WKH 86 )HGHUDO JRYHUQPHQW LV UHGXFLQJ LQYHVWPHQW LQ WUDQVSRUWDWLRQ
LQIUDVWUXFWXUH7KLVPHDQVWKDW6WDWH'27VPXVWQRZMXVWLI\WKHLUUHTXHVWVIRUIXQGLQJWR86'27DQG




LQFOXGH LQWHUVWDWH KLJKZD\V LQWHUPRGDO FHQWUHV¶ VHDSRUWV DQG DFFHVV WR PDMRU DLUSRUWV $LUSRUWV DQG




PXVWEHDYDLODEOHRQ'27ZHEVLWHV IRUVWDNHKROGHUV WR UHYLHZ)RXUPDMRUVWDNHKROGHUV LQFOXGLQJ86
'27 %LSDUWLVDQ /HJLVODWXUH FRPPLWWHHV DQG WKH 3UHVLGHQW¶V 2IILFH )HGHUDO +LJKZD\ 6WDWH '27
DGYRFDF\JURXSVDQGXVHUVHDFKGHYHORSHGSHUIRUPDQFHIUDPHZRUNVIRUWKH866WDWHVWRXVH7KLVVWXG\
UHYLHZHGWKHIUDPHZRUNVDQGLGHQWLILHGIDFWRUVFRPPRQWRDOORUPRVWPRGHOV$PRGHOIRU5KRGH,VODQG
'27ZDV GHYHORSHG WKDW HQFRPSDVVHGPRVW RI WKH IDFWRUV IURP VWDNHKROGHUPRGHOV  ,Q GRLQJ VR WKH
H[SHUW SDQHO PHW WKH FULWHULD UHFRPPHQGHG LQ WKH OLWHUDWXUH WR OLPLW VWUDWHJLF PHDVXUHV WR IRXU WR VL[
IDFWRUV:KLOHDSSOLFDEOHWR5KRGH,VODQGWKLVIUDPHZRUNFDQEHDSSOLHGWRRWKHU86VWDWH'27¶VDQGWR
LQWHUQDWLRQDOFRQWH[WVVLQFH WUDQVSRUWDWLRQIXQGLQJ LVVKULQNLQJJOREDOO\DQG WKHUH LVDXQLYHUVDOQHHG WR
LGHQWLI\DQGPDLQWDLQYLWDOLQIUDVWUXFWXUH7KLVVXJJHVWVWKDWWKH5,'27IUDPHZRUNLVDSSURSULDWHIRU






$$6+72 7UDQVSRUWDWLRQ 3ROLF\ *URXS  DYDLODEOH RQOLQH DW
KWWSZZZWUDQVSRUWDWLRQRUJVLWHVSROLF\BGRFVGRFVLSGI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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8VHUV´8QLYRI01&RQVHUYDQF\5HVHDUFK*URXS86$
%LSDUWLVDQ &RPPLWWHH RQ 1DWLRQDO 7UDQVSRUWDWLRQ 3ROLF\ 1733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 DYDLODEOH RQOLQH DW
KWWSZZZELSDUWLVDQSROLF\RUJSURMHFWVQDWLRQDOWUDQVSRUWDWLRQSROLF\SURMHFW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 ³$VXSSOHPHQWDO UHSRUWRQ WKHPHGLFDO WUDQVSRUWDWLRQSURJUDP
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$ VXUYH\RI7+6WHSV073XVHUV LQ IRXUXUEDQ DUHDVRI7H[DV´7H[DV$	0&RQIHUHQFH
&ROOHJH6WDWLRQ7;
&RPSHO(ULN$&)2¶V+DQGERRNRQ3HUIRUPDQFH0DQDJHPHQW$$6+72
³+DUSHU 'RQDOG  7UDQVSRUWDWLRQ ,Q $PHULFD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3XEOLVKHUV
+RFKPDLU ++  (IIHFWLYH 8VHU ,QWHUIDFH 'HVLJQ LQ 5RXWH 3ODQQHUV IRU &\FOLVWV DQG 3XEOLF








4XLPE\ $ & 'RZQLQJ  5RDG XVHUV






6SULJOH6*1RZDFHN  ³$VVHVVPHQW RI DGDSWLYH WUDQVSRUWDWLRQ WHFKQRORJ\ D VXUYH\RI XVHUV
DQGHTXLSPHQWYHQGRUV´$VVLVWLYH7HFKQRORJ\7D\ORU	)UDQFLV3XEOLVKHUV
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